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THE ANACONDA COMPANY
GHEAT FALLS REDUCTION DEPARTMENT
GREAT FALLS, MONTANA

MEMORANDUM
INDUSTRIAL HYGIENE DEPARTMENT May 1, 1972
TO: W. J. Roberts
Manager
FROM: W. E. Gray

Industrial Hygiene Ehgineer
SUBJECT: ENVIRONMENTAL INFORMATION CONCERNING THE EAST HELENA OPERATION
REQUIRED FOR MR. DON GOODWIN, DIRECTOR STANDARDS DEVELOPMENT AND
IMPIEMENTATION DIVISION AS EREQUESTED BY MR. FRANK IAIRD, JR.
1. Firm Name
The Anaconda Company

East Helena Slag Treatment Plant
East Helena, Montana

2. Plant Ioecation

East Helena, Montana

3. Person to Contact Regarding This Report

Mr, V. J. Roberts, Manager

4. Phone Number
406=-227-6721

5. Operating Schedule
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6. Type, quantity and average sulfur content of each raw material processed,
reported by operation.

1970 Hot Slag 184,379 Tons 1971 Hot Slag 138,668 Tons
@ 1.5% Sulfur © 1.5% Sulfur

Cold Slag 47,946 Tons Cold Slag 39,986 Toms

@ 1.3%7 Sulfur @ 1.3% Sulfur

7. ZType and quantity of each finished product
1970 Zinc Fume 42,588 Tons 1971 31,237 Toms

8. Type and operating efficiency of any air pollution control equipment, re-
ported by operation

Baghouse for Fume Collection - Efficiency 99+%
Baghouse for Coal Pulverizer - Efficiency 99+%

OE ivalents
Emission Points Relative to the N.E. Cor. SEC. 36 Twp 10 N Range 3W

Montana Principal Meridian

1. Baghouse S. 830' W. 1795!
2. Furnace Bld. S. 1420' W. 1250!
3. Coal Bld.

10. Stack data by operation, including height above grade, inside diameter at
top, and exit gas temperature and velocity

1. Furnace Charge-Tap Area Stack 2, Furnace Tapping Launder Stack
(a) Height above grade 60! (a) Beight above grade 60!
(b) Inside Diameter 30" (bg Inside Diameter 18"
(c; Exit Gas Temp. 70°F =-108°F (¢) Exit Gas Temp. 170°F
(d) Veloecity 7950 AFM (d) Velocity 5940 AFM
11. and tity of each air t t o
1. Baghouse

(a) S02 1420 Tons/Year

2. Furnace Charge-Tap Area Stack (Stack Sampling)
(a) Particulate
1. Tapping .05 - .09 grains/ACF
@ 35,500 ACFM

2., Charging 0.105-0.11 grains/ACF
@ 39,000 ACFM
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12.

15.

(b) S0,
1, Tapping 60 pm
2. Charging O - 30 ppm

3. Furnace Tapping Launder Stack
(a) Particulate
1. Tapping 0.26 grains/ACF
@ 10,500 ACFM

rcent ash for coal )

1970 Coal 47,321 Tons 1971 Coal 35,239 Tons
@ .68% Sulfur @ .68% Sulfur
Natural Gas 2,980,170 Cu.Ft. Natural Gas 2,337,470 Cu.Ft.
Sulfur Content~NONE Sulfur Content~-NONE

Size, type, and number of boilers in operation

Boiler 1 = Size 48" x 54" Type K.F.B.

Ambient air quality data for sulfur dioxide obtained using company sampling

instrumsntation

Company does not sample for ambient SO,
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Comparing these analyses tiih those made from the input stock they are close to what
would be exrected from the removel of moisture only. The volatile matter on the
moisture free basis from samples before and after drying remains almost the same.
Therefore it can be said that the drying did not remove any avpreciable volatiles from
the coal., There is a difference of about one percent in the moisture content as
determined by ASTH standards in the latoratory from those determined as a control

of the drvirg. Tae AST! determinations for these cars are about 1% less than

the control moisture determination. The ASTM moisture determination is made

with the temperature -~ontro:led at 221 F for one hour with the sample being ground

to pass a 60 mesh siefe. The control moisture degerminations were made on the unground
sample, but the temper:ture and time felements were the same as the ASTMN procedure.
The discrepancy between the moisture determinations may become explainable when more
samples are analyzed.

OBSZRVATICNS OF DRIED COAL FILES AT THE MINE.

Froxz each days run a truck load, sbout 1-2 tons of coal was dumped in a pile for
observation. Temperztures were taken daily of the coal in the pile with a diel
thermometer with an 8" probe. The thermometer was inserted in the plle so that
the sensing »art was about 12" in the pile. The coal retained its latent hect

for severcl days, and¢ at this writing still sr.ows a tempercture of around 120
which 1s 15 to 12 days after being dried. The rile from the first day's run
fired at the N.4d. edge tue second dcy ufter heing piled. Ti:iis was right near

the ground level. The ground on which the piles were dumped was quite damp from
recent precipitetion and this nrobably cornirivuted to tie firing. in an effort
to arrive at a conclusion whether the h-at in the coal was latent or caused by

a slow oxidztion, a crean can was filled with the product, covered, end a ther-
mometer thrust into L1e conternt:z sc as to senme tiempercture changes at the

center of the mass, The attached Time-Temperzture curve visualizes the results.
T:e ecal was put in the can at 13C 7. zné after six nours began a steady temperature
loss, tl.e gradient beiris practically a straight line for the next 22 hours and
then gradually curver nown 17 room temserrture which was reached after about 60
hours., One can draw the corclusion that this behavior indicates there is no

ap. reciable combustion contributing to the heast in the coal. The coal holds its
heat for a very long time, it is a good insulator. A car load of the oroduct
which was shioped to the lontara J.kota Utilitics at Acme was reriodically checked
for temerature, after the car, a closed nooper, ¢ 188220 the last one loaded,
had stood for ten days the coal abcut a fool from the surface still had a temperature
of 150 F.

I{ is pluerned io infiltrate the coal in the cream can with oxygen and then observe
any temperature changes that are evidenced. This :-ay give some insigsht into the
oxidization tendency of the coal.

OBSZRV.TICIIS OF Tiil CCAL AT =0T INATION,

CARS
The shipment traveled t. rail about 300 miles tc its destinztion andgwere observed
there about five days after loading. Oome of the cars had water dripping out of the
doors at t'.e bottor and the sidecs of the car felt about as cold as the ambient temper:.ture.
Avperertly there is moistiure extraction process going orn in the cars for a few days
after loading. Tie coal beinpg at a temrerzture atove thet of boiling water continues
to give off moisture, es~eiclly that rortion nezr the surface of the mass. The sides
and top of the car beinz cool and losing heat, condenses the moisture w-ich then
percolates through the coal near the outside and finally finds its way to the cracks
in the door at the bottom. In the car which was dumped at the MDU power plant
it was noted that the sides of the cers were slig.tly encrusted with damp coal
adheriry to the sides.




AX!COITA COPPCR MINING COMPALY
Slag Treating Plant - East Helena, lontana

Februcry 28, 1936

¥r. Alexander Leist, Supt.
Slag Treating Plant,
East Helena, Montana,

Dear Mr. laist:

In December 1933 the slag treatment furnace at East Helema wveas
lengthened three feet by the addition of one water jacket. This additioxal
Jacket enlarged the hearth area of the furnace 25% and has been the bvic
eontributing fastor to our past suscessful #speration. With the larger
furnace we began at once to increase the tonnage treated per echarge and pex
day until we are now treating a full 25 more slag than it was possitle to
handle in the original furnase. At the same time a higher percentage o: tne
zino from the slag has been recovered and the general efficiensy of tie plent
as a whole hes veen greatly improved. This expsnsion was accomplished with
e very small increasedin operatinz expence. Although we increasec the armount
of slag treated by 255, it was only necessary tc increase the amou=: of cosl
goins to the furnzee by 5%. The only other extra expense was for more gir
volume and for aedditional slaz to trest. Ve have used more air for meltine
slag, but are reducing the charge with less air than was useld in the emzll
furnace. The result is only a smell increace ir sir consumption.

Below is shown the tons of coal consumed before ané after enlsr-ing
the furnece, I have considered oxaly perioles when 4w o blast furnsces vwerc in
operation by the AL.S.f/ R.Co.

Before Emlerging Lfter Inlar-in.
Purnace gize, o' X 12 Furnace size, CT x 157
Cogl Usedld, Bezr Creelk : Coal Used, Sear Creek
Coal Screw R.P.M., 135 to 167 Coal cerew k.P.M., 140 tc 17C
Tons Coal Usel Tons Cozl Usel
Days Totel Daily Dare Total Deily
Month Yesr Opr. Tone  Av. Month Yeer Opr. Tons Av.

Sept. 1933 3C 2007 Feb. 1934 27 2775 10e.8
Oct. 3 2 2710 Apr. 1934 15 1520 101.3

Nov %gs) g 29 ég My 1934 13 1413 101.2
Dec. 1 §§ ;8 1776 3327 Dec. 193/ %{é :ug%é 1022&
Average 106 10391 98.0 {;}Zj igg 25 §08§ Toe 8

July 1935 17 16 3

200%-1 1935 33 3465 105.0
Average 176 18094 102.8
Percent increase in coal sonsumption for 25% larger furnace = 4.67%.

We have finally reached capacity operation with the present size
furnace (8' x 15'). 1In January 1936 we treated 12234 tone of slag, & record
to date. The first 10 days of Februery 1936 we averaged 403 tons of slag
per day. With two lead blast furnaces in operation about 20% of the charge
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is ocomposed of slag mined from the A,S.& R, dump. At present we are
treatirs 49 to 50 tons to & charge and are blowing 8 to 9 charces per
24 hours. we cannot expect to treat any more to a charge, neither cen -
we shorten the blowing time and gain in zinc production. The oznly 4
solution for further advancement is to again enlarge the furnace and I
thus make possible the treatment of larger tonnage by mining more slag
from the dump. Fur
There is practically an inexhaustable supply of good grade sleg
on the A.,S.& R. dump. Mr. Chisholm, the general superintendent of the
A.S.& R, plant, has kindly furnished me the following figures on their
slag production.

Period Tons Slag Preduced Zinc Assay
April, 1916 612 10.0
::’ﬁe' " 1952% 8'3
July, " 20 2:6
Aue. n_ 5186 .6
Sept., 1916 to Iarch, 1917 less than C.5%
March, 1917 8158 9.3
IA{Ia).ril’ v . g g'é'

y: B ] ]'
Tyl 1057 £:6
g, 9231 'z
Sept . " 11337 X 8.§
Oct.,1917 to Yarch, 1915 less than .00
e 1 4222 157

i o ) ' o4
o, 2312 12.%
June , . 5147 12.5
Jul;, . 5254 13.1
Aung. y é910 12.4
ge;t)t. " 2%? 1§.g
Nov. n 3328 3.8
Dec. n 11350 10.7
Year, 1010 78867 9.5

n ' 1920 120410 g.s

" 1921 152455 )

m 1922 156173 9.9

- i %

n 102 198645 11:3

n 192 158129 12.5

" 1927 4494 13.0

Slag Plant received first hot slag in December 1927

Slag Plant's mining operation started December 18, 193cC.

Amount of slag mined and treated up to Jamuary 1, 1936,
89618 tons
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Considering only the last six years shown above, 1922 to 1927,
inclusive, there are 1,093,650 tons of slag available whick averace 11.9%
zine. The remainder of the slag produced since .pril 1916 woulld aversare
high enough in zinc to make treatment of this slag very profitable ir the
slag furnace. In fact, we have been treating this lower grade materiasl
in zhe furnace the last few months and have realized an excellent profit
on it.

Our operation now warrants oconsideration of the addition of tvo
more Jackets or six feet to the length of the furnace, which would erler-e¢
the hearth area 40% and would make room for a charge &8 large as TO toue.
However, until the supply of hot slag increases, it probably would not be
desirable to treat more than 60 tons to a sharge. Assuming a 10 ton in-
orease in slag treated per charge, the daily tonnage would be 80 to GC tons
more than we now treat or an average of approximately 480 tons per dey.

The extra slag would, of course, come from the slag mine. This 40% lerzer
furnace would also make it possfble to treat all the sleg produced by three
blast furnaces and recover about 85% of the zinec. To handle a three-furnzce
production of slag without a larger furnace would be difficult ané could be
done only by using shorier tlows whickh would result in teils too hi-L for
efZicient operation. '

It should be noted that & 40% increase in the size of the furnsace
does not mean that the air and coal must be increased 40% to insure the
most efficient operation of the furnace. ¥%e have had actusl experience
in the amount of coal and air increese necessary for a given increase iu
furnace size as pointed outv in the first peri of thics letter. Since a
25% increase in furnsce size and tonnage treated required only 4.67% more
coel it i1s logical and safe to assume that the coal will be increacsed in
nearly the same proportion for any additionsl enlargement of the furncce.
In other words, there would be required about 10% more coal than is novw
burned, or about 113 to 115 tons per 24 hours. This assumption is furtier
strengthened by the fact that the Treil Plant uses about 120 tons of coel
per 24 hours to operate their slag furnace which is 8 x 24 feet, 3 feet
longer than our proposed plan. To deliver 115 tons of coal in 24 hours
time our coal serews would average erproximately 167 R.P.X. as compeTed
with about 152 R.P.M. which they now average. The screws will have to
run much faster than shown by the average, however, as more coal is usecd
for reducing a charge thar is used to melt it.

Ve are now using 100% of the Nordberg Compressor or 12000 cubic
feet of air per minute during e charging of the furnace. The charges
are usually reduced en T2% or 8640 cubic feet per mimute. To eharze ¢
larger furnace properly, gregter compressor capacity would be requirec.
It would be good business to have another compressor whether or not the
furnace is made larger. Nuch logt time has resulted from Nordberg troutle,
as any breakdown on this machine shuté down the entire plant. If the
purchase of a new compressor is considered, it should be of sufficient
capacity to insure continuous operation of the furnace., An additionsl unit
of 6000 cubic feet would not be satisfactory because any little dbreakiown
on the larger machine would still leave the furnace without sufficient
air volume with which to operate. We did manage to run for a few days
on one c¢ylinder of the FNordberg by using a small tonnage of liguiéd slag
in the present furnace, but the air on the tuyeres was so low that cosl
tended to blow back wher the tuyeres were punched. If this 600C culic
feet of air were distributed over 12 more tuyeres, as it would be in the
larger furnace, I am quite certain that operstion would be impossitle.




-4~

Enough compressor capacity should be available s0 that if either machine
were down for repairs, the other could continue to operate the furnsce.

We co..d run continuously with an additional sompressor of 9000 cubtic feet
capacity, but a duplication of the machine we now have would be ideel.

In the tter case, one machine could be shut down completely for arn;-
length of time without interfering with the operation in eny way. Tie
only way a unit of 60C0 cubic feet could be successful in our case would
be to alter the machine we now have 80 that either half of the comprescor
could de cut out and shut down for repairs without affecting the other
eide and without stopping the machine. If the machine had to be stopped
for a oylinder to be disconnected by removing the connecting rod, it would
be nesessary to tap the furnace out and hours would be required to get
back to normal operation. If money is allowed for a compressor, it would
be better to spend whatever more is necessary to get one large enmougk to
do away with these difficulties. A large amount of money would be seved
if we could eliminate the many forced tap-outs and lost time resultin:
from break-downs on the Nordberg. :

A few other changes to the plant and additional machines would
be necessary if the furnace is enlarged. There should be another wunit
built on the baghouse in order to lower the pressure that the fan now
works agcinst. Our baghouse heas always been too smell. During the dg;r
ghift when fume is loaded it is necessary to have one o7 the four units
closed most of the time. With only three units in operetion there is
not sufficient filtering area and the furnace anéd flue smoke as a result.
This smoke from the furnace is harmful andé dengerous to the men as shown
by our several cases of carbon monoxide poisonirg. Another coel mill
would also be necessary to grind tlie extra cogl thet the furnace weould
require. Thisg is another machine thet should be duplicated, as 2 treagk-
down on the pulverizer means the furnace must shut down within g few
hours due to the supply of fuel rumnins out. Perhaps the most important
change to be considered is that of raisins the water-cooled flue the
1limit thzt space will allow. It has always been necessary to have 2 wall
about five feet in height built in the .throast of the furnzce to prevent
slag splashing into the water-cooled flue. This wall greatly restricts
the opening througk which the furnace gacses must pass and forces the
furnace to work against considerable pressure. Our smoke hazgard is,
therefore, much greater tharn it should be. A4Also, about 15 minutes eczch
day are lost in barring down slag and ash accummulations which tenc to
collect on the wall. In addition there is urgent need for another coel
feeder. There are four feeders in operation and one spare; however,
when repairs are being made on any one feeder, we are forced to fill
the others with only three serews running. The furnace is then short
of coal for about 40 minutes to a sharge and the tail on that sharge is

always very high.

Following are some figures to show what results ecould be
obtained from a normal day's operation by making the furnace two jackets
longer.




Furnace size, 8 ft. x 21 ft.

Hot slag production, 10,000 tons per month - 333 tone pe: &a .

Tons slag trected, g charges of 60 tons each, or 4£0 tons pex
24 hours, 147 tons being dump slsr.

Average hegcds, 1l. oop zine

Average tails, 2.00% zinc

Average elimination, 83.6% zinc.

Pons zinc charged, 52.80
Pone zine tapped, 8.63
Tone zine recovered, 44.17

Revenue at 4.90¢ zinc market when Great Falle allows us 2,73¢
per 1lb. zinec, $ 2411.68
Estimated Operating Expense 1200,00

Operating profit TI2IT88 % - 7
-~ Increased profit due to furnace enlargement, approx. §$30C per day.

The estimated operziinz expenses were arrived at as follows:

Average expenses per day for Jax. 1936 $ 1062 «GC
Additional slag, €C tons at 35¢ per ton G
Cost of mining above slag &t 23¢ per ton 18.
Additional cozl, 15 tons at {3.11l per ton 45.
tdiitionel air, etc 41.J,
Total - $ 1200.0C

Although we are considering oniy & 40% enlargement of the
furnace at present, the past treatment of dump slag has been 80 success-
ful and the quan$ity availatle is so greet thes I wish to show below th
possibilities for a two unit plent. By & twec unit plant I mean &
duplication of our furnece, fiue syster, anl bachcuse with the necescsary
ecuipment to operate ther.

e have had suflicient experience opersting with only one
A.S.& k., furnace producing slag to eliminate any guess work whatsoever
about the results thet could be obtained, for the reason thet each of
the units would operate exactly as the plant now operates when the
smelter is down to one furnace. Each slag furnace would receive and
treat the slag produced from one blast furnace plus the recuired tonnszre
of slag fram the dump. The profits from the second unit, however, weuld
be considerably greater than we have shown for ono—turnace operation in
the past due to lower over-head expenses. The following example for
Unit No. 1 is taken from actual operation and is representative of our
work when using high gquality Roundup Coal.

*ef A i '//.‘.’ R AT f/__/‘ £
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w0 Unit Operation

Both furnaces same size as now used, 8' x 15!

A.S.& R. Blag production, 10,000 tons per month

Ezch unit receives 5,000 tons per month or 15€ tons per dgr

Mine slag treated, 170 tons per unit

Total tons treated per furnsce, 7 charges of LS tons eser or 55 tons
Average heads, 11.00% zinc

Average tails, 1.80% zinc

Combined total tonnage treated per day, 672 toms

Unit ¥o. I - Unit Fo. II
fons zinc sharged, 36.96 Same as for Unit No. I
Tons zinoc tapped, S.gg except expenses are lesc.
Tons zine Pecovered, 31
Revenue at 4.90¢ market, $1720.45  Revenue, tlg W45
Operating expenses, 1000.00 , Expenses, .0C
Ooperating profit, $ 720.45 +'- profit, $ 895 45

Total zine recovered from 2 units, 63 02 tous.
Total combined daily profit from 2 units, §1615.90

Iz the following examples I have assumed the addition o crne
Jacket to our present furncce and e Guplicete plent ¢l the Bame si:e.,
RBoth furnsces are ' x 1&' and trest 5% tons to a charce.

Unit Ko. 1 nit No. Il
Hot slas charged, 165 tons Eot Blag charged, 16f tons
Dump 8lag charcec, 21G tons > 8lag charged, 21% tons
Total treczted, 3E5 tons Totel treated, 3. tons
z1i ced 2 t
gigg §ﬁ§§g§" 46.23 tgg: Same as for Unit Fo. I except
Zinc recovered, 35.76 tons expenses are less.
Revenue at 4.90¢ market, $195¢ 5G Revenue, $1852.50
Opereting expenses .0C Expenses, 15,00
Profit $ 952.55 Profiv, $1077.5C

Totel zinc recovered from 2 units, 7T1.52 tons per day.
Totel combined profit from 2 units, $1980.00 per day.

Perhaps the company is not interested at present in investing
capital in a new unit for the East Helena plant. However, it should te
kept in mind that there is a large "zinc mine" right at our front door
and that the reslaiming of this zinc is a profitable business in the
slag furnace. Furthermore, that the greater the tonnage mined and trezted,
the higher will be the profits from this operation.

The least that should be considered at this time is the 40%
larger furnace which will allow an increase in the mining operation anc
make pessible further improvement and advansement in the slag treatment
department at East Helena.

Yours very truly,

R. L. Thogpson, g

Metallurcist.
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Mr. S. M. Lane, Manager
PRESENT

SURVEY OF SLAG DUMP

The Anaconda slag dump was surteyed during the period August L-7, 1956.
The outline of this dump is shown on the map, Drawing No. 3L69. The slag reclaim-
ing area was also surveyed and plotted. The A.S.AR. Company slag dump is still
essentially as shown on Drawing No. 3856 "Topographic Map of A.S.&R. Co. Slag
Dump”. The changes in the A.S.&R. Company dump due to slag reclasiming are shown
en the map, Drawing No. 3L%S9.

Personnel of the Anaconda Company state that they are dumping elag ot
a rate of 151,700 tons per year. About LO-LS percent of this slag is reclaimed
slag. They find from their records that from 1927 thru the first weex of August
1959 that a total of L,223,729 tons of £lag have been dumped.

The slag weighs about 206 lbs/cu.ft. Therefore, one cubic yard weuld
weigh about 2.7& tons.

Slag volumes as listed were computed as closaly as possible as we.l as
the approximate time it will take to fill these spaces:
Cu., Yds. Tons Yrs. to Fill

1. Volume of Anazconda Co.

dump as of Aug. 1959 1,506,000 4,170,000
2. Volume removed frcm slag

reclaiming area 12,000 333,500 2.2
3. Volume available for dump-

ing on N.W. end of Ana-

conda dump w/o removing

ball park 230,000 639,100 L2
L. Ad2d. volume available if

ball park removed 300,000 34,000 5.5
5. Volum- available if heignt

of existing dump were in-

creased to present max.

height over full area of

damp 265,000 736,700 ko

The slag reaclaiming area will be considerably larger by the time the
present area to the North and West of the dump is filled and will contain more
than 2.2 years dumping at that time.

It is possible to build the height of the dump to considerably more
than its present maximum if Diesel locomotives are substituted for the present
electric locomotives.

It seems that from our standpount, ‘the best solution would be to en-
deavor to interest the Anaconda Company in 1ncrcasing the height of the dump when

the present available area is filled. ’;4( {:%47
:2 YLE F.

CLOW
cc: KDLoughridge
‘;:‘/Z _L?J."-._*_/E_;Q.!. /3; -._I'. 2~._;--~.A- — e - —r-- . - (/ -
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THE ANACOCNDA COMPENY

SLAG TREATING PLANT—EAST RARLENA
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Daily Repor. . DECEMERR s, 1982

FURNACE CMARGED B B e cosl
Chsego ':" ‘u&u Tost Time 9:::: Por Charee _E '1?3_ Tved Vo u-.p" -
3087 43 18 8C 70 160 3.3 14,7 34,8 409,00
3058 46 0 0 90 180 1.¢ ’ >
3059 46 14 0 7C 160 DR
3060 37 24 0 60 17§ 2,3
3061 41 20 0 60 185 i.?7
3062 41 19 0 70 165 1.8
3063 37 2 0 70 175 1.5 e T
3064 42 18 0 Avy. Velume bumg—1008 CIM 10) 8 to 13

(1] | 168 1.7 Avy. Max Pewsds Pressurs 9-1/4 te 10

Percen: Linc 1» Bleg

- N T Tt Wed . Wer Taay o Bmeewd
Toien 469 80 §55 1345 i 7 rd
Daily Avg. 5‘-6 s - 168 1.93 16.25 l..z ].1.5 ”.1
Monthly Avg. 0.3 — —_— 167 2.10 15,53 - - 88,5
e e B B TeR b ek e e DR o e R s
332,81 136,20 10,5€ 5,0 20,0 84.6 102.1 1,67 S4.10 48,82
PURGRASE COST PE: TOR. TAIS DAY BRICX PLUX TRMPKRATURZS __ Avy. B w
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THE ANACONDA COMPANY - SLAG TREATMENT PLANT
EAST HELENA, MONTANA

INTRODUCTION

My name is Martin K., Hannifan and I am the General Manager of Montana Operations
for The Anaconda comﬁany. The Slag Treatment Plant at East Helena is considered
part of The Anaconda Company, Great Falls Reduction Department, and as such is

an integral part of our zinc processing and réfining cycle. This plant employs

approximately 80 people and operates 3 shifts per day, 7 days per week.

OPERATION

Lead smelters, such as that of American Smelting and Refining Company in East
Hélena, treat various feed materials containing lead, zinc, and other elements
including gold and silver. Zinc is the only major metal not recovered at their

~ plant and it remains in the discarded slag. Anaconda purchases this discarded slag
from ASARCo as feed material for our plant. We produce a zinc fume which is
transported by railroad car to the Great Falls Refinery for further processing.

A small amount of fume is sold to the nearby American Chemet Corporation.

Our fuming process, developed nearly forty years ago at East Helena, can be simply
visualized as a straight line operation. Feed is charged into a singular fur~
nace that is fueled with pulverized coal. The gaseous, vapor, and particulate
emissions leaving the furnace enter anzshmon flue wherein they are subsequently
cooled and directed to a baghouse. All fume entering the baghouse is retained

at greater than 99% efficiency. A low speed, high volume fan interposed in the
system draws the gas stream from the furnace and blows it into the baghouse.

Large quantities of fume fall out in the flue and cooler section and are removed

by screw conveyors. .

sssesscOntinued
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Molten slag from ASARCo's smelter is delivered to our plant in £ 5-ton ladles.
Approximately 50-tons of such slag is charged per furnace cycle. Cold slag,
added either simultaneously or separately, is used to complete the furnace
charge of 57=-tons. The ratio of hot to cold slag varies with production in
the lead smelter. Pulverized coal is blown into the furnace thru tuyeres lo-
cated low in the furnace. Coal consumption varies with the slag mixture but
usually ranges between 10~15 tons per charge. A furnace cycle is completed

approximately every 2 hours (11-12 per day).

The molten slag ladles are elevated by overhead crane and the slag is pcured
into a singular charge hole near the top of the furnace. During this charging

of hot slag, visible effluent is released to the atmosphere.

. We received a Notice of Violation concerning this effluent on May 26, 1971,
The Division of Air Pollution Control, Montana State Department of Health,
cited us for being in violation of Regulation 90-007 - Restriction of Emis~
sion of Visible Air Contaminants. At the same time, the tapping operations of
this furnace was similarly cited. Tapping occurs at the end of each furnace
cycle or 11 times per 24-hours and seldom requires more than 10 minutes per

time.

-

In May of 1971, The Anaconda Company initiated a program to control the emissions
from this slag treating furnace. A special hood has been designed, fabricated
and installed to adequately enclose the hot slag charge hole and still allow ac=

cess for the crane operator to dump the ladle. Ductwork has been installed to

wesssscontinued
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connect this hood and the tapping area to an existing fan. We are awaiting de-

livery and installation of a new motor sheave to make this complete exhaust
system operative from which finalized imput parametérs can be determined. The
system as now in-.-place does not have installed retention equipment. We are
confident that this exhaust system will adequately capture the emissions; how-
ever, precise displa;ement, as well as the character and chemistry of the
partiéulates must be determined before ordering retention equipment. We esti-
mate that collection requirements will be in the order of 40,000 cubic feet

of air per minute.requiring installation of a baghouse at a cost in excess of

$100,000.

We are requesting a variance to continue operations for one year, during which
time design parameters will be defined. Also collection equipment will be
installed if this plant is to remain in operation for a reasonable period of
time. 2Zinc processing and refining in our Montana Operations are currently
scheduled to be discontinued by midyear 1972. We have been unable to f£ind an

outlet for our East Helena product independent of the Great Falls Refinery.

We are informed that our furnace tapping and charging emission does not comply
with a Ringlemon #2 equivalent opacity chart. To our knowledge, there is not
a case in court against similar processes and effiuents and, in our opinion,
operating under a variance would not create a nuisance. We are not presently

operéting under a permit issued by the Board of Health.

eeescsoscontinued
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It is our desire to be in compliance with the visible emission standard
adopted by the State of Montana. Within a few months we will have
technical direction as to how this can be accomplished at East Helena.
However, funding for controls plus a depressed metals market seriously
jeopardizes our zinc operations and additional major expenditures in

this area may not be possible.

Thank you.



Tue ANacoNpDA COMPANY

25 BROADWAY, NEW YORK, N.Y. 10004

Orrice or THE VICE PresiDENT
Emcinzzemnc axp Prnuaxy Probucrion June 13’ 1968

American Chemet Corporation
105 West Madison Street
Chicago, Illinois 60602
Attention: Mr. W. W. Shropshire, President
Gentlemen:
This letter sets forth the agreement between THE
ANACONDA COMPANY (hereinafter called "Anaconda') and AMERICAN
CHEMET CORPORATION (hereinafter called '"Chemet'") as follows:

1. PURCHASE AND SALE

Subject to the terms and conditions of this Agree-
ment, Anaconda shall sell to Chemet, and Chemet shall purchase
from Anaconda and accept for settlement pursuant to paragraph
5 hereof, Chemet's monthly requirements of the screened fraction
from Anaconda's Williams Mill (hereinafter called "Williams Mill
Product") up to a maximum of 150 dry short tons per month.

2. TERM
This Agreement shall be in effect during the period
June 1, 1968 through May 31, 1969 and shall continue thereafter

unless cancelled by either party giving not less than 30 days
prior written notice.

3. ALITY
The Williams Mill Product shall assay not less than

90.0% zinc and shall consist of all material passing through a
number 10 mesh screen and remaining on a number 35 mesh screen.

4. DELIVERY AND LOADING

(a) Anaconda shall deliver the Williams Mill Product
to Chemet, f.o.b. Black Eagle, Montana, in covered, hopper-
bottomed cars.

1/ L/ '
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(b) The cost of special loading shall be for Chemet's
account.

5. PURCHASE PRICE

Chemet shall pay Anaconda for the Williams Mill Product
delivered hereunder an amount equal to the price for 1007 of the
zinc contained in the Williams Mill Product, as determined by
wet assay, such price to be $0.118 per pound when the price for
Prime Western zinc at East St. Louis for the month that the
Williams Mill Product is delivered is $0.125. Add or subtract
$0.009 per pound for each $0.01 the price for Prime Western zinc
is above or below $0.125 per pound.

The price quotations for zinc referred to in this
paragraph 5 shall be those published by the Engineering and
Mining Journal. In the event that the daily quotations by the
Engineering and Mining Journal shall be discontinued or suspended
or in the event that the basis for determining such quotations
shall be changed, the parties shall substitute an alternate
method of determining such metal prices that is fair and reason-
able in the circumstances.

6. SETTLEMENT

Settlements under this Agreement shall be made at
Anaconda's office at Great Falls, Montana, not later than 30
days after the end of each month in which the Williams Mill
Product is delivered.

7. WEIGHING, SAMPLING AND ASSAYING

Railroad weights at East Helena shall govern for all
purposes hereunder. Anaconda shall sample the Williams Mill
Product and determine the moisture content thereof when it is
loaded at Great Falls, Montana, in accordance with standard
practices. At least three sample portions shall be made from
each sample, one of which shall be delivered to Chemet, one of
which shall be retained for use by Anaconda and one of which
shall be sealed and retained by Anaconda for use by an umpire
if necessary. Chemet and Anaconda each shall assay its sample
portion for zinc content, and the results of such assay shall
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be exchanged promptly by crossing in the mail or by personal
delivery. If the zinc assays of the parties do not differ by
more than 0.5%, the average of such assays shall govern for all
purposes hereunder. If any such assay differs by more than
0.5%, another assay shall be made by each party from its sample
portion and the average of such reassays (if they do not differ
by more than 0.5%) shall govern for all purposes hereunder. 1I1f
such reassays differ by more than the applicable splitting
limit, they shall be disregarded and an assay shall be made
from the umpire sample portion by an umpire assayer acceptable
to both parties. In such event, the umpire assay (if it falls
between the original assays of the parties) or the original
assay of the party nearer that of the umpire (if the umpire
assay does not fall between the original assays of the parties)
shall be the accepted assay and shall govern for all purposes
hereunder. The cost of the umpire assay shall be borne by the
party whose original assay is further from that of the umpire.

8. FORCE MAJEURE

Should either party be prevented from or delayed in
the performance of its obligations hereunder by reason of act
of God, force majeure, breakdown or destruction of plant or
equipment, shortage of or inability to secure fuel, power,
materials or labor, delay in or shortage of transportation,
labor difficulties, governmental acts or regulations, or any
other contingency whether or not of the character or nature
hereinbefore specifically enumerated which is beyond the con-
trol of the party affected and from which that party cannot
reasonably relieve itself by giving security or otherwise,
such party shall be excused from such performance during the
continuance of such contingency and shall not be liable to the
other for damages on account thereof.

9. DEFINITIONS

As used in this Agreement a "ton'" means a dry short
ton of 2,000 pounds avoirdupois.

10. GENERAL

(a) Any notice or other communication required or
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permitted to be given pursuant to this Agreement shall be in
writing and shall be sufficiently given if deposited in the
United States mail (registered or first class), postage prepaid,
addressed to the party intended as the recipient at its address
first above set forth or to such other address as such party
shall have specified in a notice given to the sender as pro-
vided in this paragraph 10(a).

(b) No right or obligation of either party under
this Agreement is assignable without the prior consent of the
other, and any purported assignment without such consent shall
be void.

I1f the foregoing sets forth the agreement between us,
please so indicate by signing the enclosed copy of this letter
in the place indicated and sending it to the undersigned at the
above address, thereby consitituting this letter an agreement
between us.

Yours very truly,

THE ANACONDA COMPANY

By /s/ John G. Hall

Senior Vice President

CONFIRMED: June 98 , 1968

AMERICAN CHEMET CORPORATION

By /s/ L. H. Larison
President
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